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INTRODUCTION

Stem cells are cells in your body that are lying dormant. They have
the capability to divide into various cell types. In some places

in the body (i.e., skin, digestive tract, and blood), stem cells are
routinely called upon to

regularly replace damaged
cells. Other stem cells (i.e., “agccess stem

those in the pancreas, heart, cells that are Iying

and lungs) don’t turn over dormant in oraans

quite as often—they are 9 o
separate the cells...

only called upon under
certain circumstances, such fhen ’rronsplon’r fhem

as in response to a direct into damaged tissue
injury. As we've developed in a different part of
a better understanding of the body..."”

stem cells, we have learned

how to access stem cells that
are lying dormant in organs that do not have a need for them,
separate the cells from the existing fissue, and then transplant
them info damaged fissue in a different part of the body.

The most common use for stem cells had been for people with
blood disorders. First, doctors would obtain stem cells from their
bone marrow and then store them. While the stem cells were
stored outside of the patient’s body, the patient would be given
a drug that would suppress the abnormal cells. After a period of
recovery, the original stem cells would be transplanted back into
the patient. This is how some types of leukemia were treated.



Scientists started looking at using stem cells to treat arthritis. To do
this, they turned to what they were comfortable with, which was
stem cells removed from bone marrow. Researchers would numb
a person’s hip, drill a little hole in the bone, remove some stem
cells, and inject them into the arthritic joint. The initial results were
promising—people’s joints improved even when they had severe
degenerative joint disease. As time went on, scientists started
discovering that the amount of bone marrow stem cells needed
to treat arthritis was quite substantial and that it was a difficult
procedure and fairly painful for the patient.

More recently, we

discovered something
“...any kind of fat, we knew nothing about
whether belly fat, arm years ago, which is that
fat, or neck fat—has a fat tissue—any kind of fat,
rich supp|y of S'I'em Ce”S.” whether belly fat, arm fat,
or neck fat—has arich

supply of stem cells.

This led to a new opportunity for us. We typically have an
abundant amount of fat. Also, we've discovered that stem cells

in the fat tissue are pretty much identical to the stem cells in the
bone marrow...yet they are about 500 times more abundant in

fat tissue. Let's think about that again: there are about 500 fimes
more stem cells in a feaspoon of fat than there are in a teaspoon
of bone marrow. And it's easy to extract stem cells from fat using a
minor liposuction procedure the removal can be done with local
anesthesia, and the procedure has virtually no recovery fime or
discomfort for the patient.



When talking about stem “it's easy to
cells, | will use the term “stem
cells” interchangeably with

“mesenchymal stem cells” and . . .
. o minor liposuction
stromal vascular fraction.

Stromal vascular fraction (SVF) procedure... and
is the stem cell makeup that has virtually no

comes from fat. It is not just recovery time..."
mesenchymal stem cells—

extract stem cells
from fat using @

there are also other cells

called preadipocytes (or *baby” fat cells), mesenchymal stem
cells, endothelial progenitor cells, T cells, B cells, mast cells, and
macrophages. This is the makeup of SVF. Even though we think
of mesenchymal stem cells as a primary source or cell, we don't
separate the SVF out of the mesenchymal stem cells—the other
cells within the SVF aid the mesenchymal stem cells and their
functions, so we use them all together.



Video Module 1:

To learn more, follow this link:
https://www.youtube.com/watch2v=3iINApYc-
8m9g&list=PL3OFUWX2dtY7FFaUybvéSOjgBot1-laHT&index=5



SECTION 1

HOW IT WORKS

An important question would be: "How often does stem cell
therapy for arthritis worke™

A larger study in the current literature reviewed the results of 1,128
patients receiving stem cells (or SVF) on 1,856 joints. The joints
were mainly hips and knees. Because there were 1,856 injections
on 1,120 patients, some people had more than one injection.
They were followed for one year to six years. This is a pretty long
period for follow-up in a clinical study—six years is a substantial
amount of time. Most of the studies I've seen looked at patients
over a three-to six-month period. (The reason for this is that when
a study is being done, usually we're looking at early endpoints to
demonstrate clinical effectiveness, whereas a long-term study is
done to assess long-term durability.)

In this study, researchers used
adipose (i.e., fat-derived)
stem cells. The patients

were all candidates for total

“What the researchers
found was that at the

joint replacement—in other one-year mark, over
words, they were “bone- 90% of patients had
on-bone” (FIGURE 1, page better than a 50%
6) and had severe arthritis, improvement of their
making them candidates sym pfomS.”

for surgery. The researchers

found slow and steady



FIGURE 1

Healthy Joint Osteoarthritis

improvement in the patients when they assessed them at three,
six, and twelve months. At each point, the patients got a little bit
better. What the researchers found was that af the one-year mark,
over 90% of patients had better than a 50% improvement of their
symptoms. This means that 0% of the patients—and again, there
were about 1,100 of them—would no longer be eligible for knee
replacement because they were more than 50% improved. This is
substantial evidence for us to consider stem cell therapy as first-
line therapy.



One thing the researchers did

nofice in this paper (since this “ stem cell tfreatment
was really the largest patient does not involve
cohort and the patients the morbidi’ry or

were followed for the longest
amount of tfime) was that
compared to people of a
more normal weight, people

complications that
are associated
with total joint

LR}
who were heavy wentf a replocemen’r...

longer amount of time before

they saw an improvement

of their symptoms. However, both groups had the same eventual
outcomes. In other words, it didn't matter whether they were
heavier or thinner, young or old—pretty much everybody saw
improvement. And again, these were all candidates for total joint
replacement.

FIGURE 2 Keep in mind that fotal

joint replacement is

associated with persistence

of significant symptoms in

about 1 out of 5 people,

and in this case, 9 out of

10 people had significantly

reduced symptoms.

When compared to joint

replacement, stem cell

tfreatment is obviously

a much better option.

Additionally, stem cell
tfreatment does not

involve the morbidity or complications that are associated with

total joint replacement (FIGURE 2 - Page 7)—when totfal joint
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replacement surgeries are done, there is a substantial risk of
serious consequences. About 2% of people who undergo fotal
joint replacement have complications such as blood clots, heart
attacks, strokes, infection, and even death.

Another study published in April 2017 did what's called a meta-
analysis. The prior study with about 1,100 patients was one series
of studies done at a variety

) ) of clinics. A meta-analysis is
...the patients were a study in which researchers
followed for an look at multiple different
average of 24 months, clinical studies and pool
and They go’r better them together to remove
every month through any potential bias. This
the 24-month period.” meta-analysis was called
“Clinical Efficacy and

Safety of Mesenchymal
Stem Cell Transplantation for Osteoarthritis Treatment: A Meta-
Analysis.” To carry out the meta-analysis, researchers found 11
clinical papers with similar characteristics: in general, the patients
were followed for about 24 months; all patients had about the
same amount of improvement; and they continued to improve
throughout the 24-month period. This is something we see in our
clinical practice—right after we do the stem cell injections, there
is a strong anti-inflammatory effect, and people experience
improvement of their symptoms. This wanes, and the joints
become sore again; then, over the next couple of months, the
patients improve and continue to improve for about a year or two.
(We'll talk about the overall durability or duration of the results in a
bit.)



The meta-analysis shows
us there isn't just one
individual study showing
improvements—studies

“...about 20% of people
are left with significant
symptoms after joint

of mesenchymal stem replacement, there's @
cell treatments have substantial risk of major
consistently showed complications...”

improvements in

disability, pain, or
discomfort in people with degenerative joint disease. Another
meta-analysis looked at about 117 clinical studies and narrowed
the studies down to fewer than 20 that were very similar. Again,
researchers found the same results: the patients were followed
for an average of 24 months, and they got better every month
through the 24-month period. The researchers also noted that
the people who were early responders and who had substantial
improvements early on did not lose those improvements over the
24 months.

So the next question is: “How long does it laste” Knee
replacements are designed to last for several years before the
joint doesn't hold up as well and becomes a ticking clock of
when it needs be replaced again, which is anywhere from 10 fo
20 years. This is why people who are younger typically try to avoid
replacing their knee for as long as possible—they don't want

to have more than a couple of knee surgeries in their lifetime.

This leads to tolerating pain and discomfort because while the
freatment may be better than the disease, it isn't a whole lot better.
Again, about 20% of people are left with significant symptoms
after joint replacement, there's a substantial risk of major
complications, and these surgeries certainly mean a substantial



amount of downtime. Who wants to go through surgery?

Back to the question about how long stem cell freatments last.
First, we know that somebody who has arthritis has it for a reason.
They were walking on the joint hard, or they were running, or

they were partaking in activities that contributed to the arthritis
forming. These activities may continue, in which case the joints will
continue to be damaged.

To set this up, I want to talk about what's actually happening in
the joint. Some studies show there's growth of cartilage, and I'll
talk about that little bit later, but what is actually happening on a
biological levele To answer this, scientists looked at animal models,
where they could inject stem cells and look at what happened

to the cartilage inside the joint. (We can’t do this in people, of
course.) In a study done with rabbits, scientists isolated the fat-
derived stem cells and injected them info the joint.

Now, we know that doing

this does stimulate the

“ when stem cells growth of new cartilage.
were injec’red into What happens—or what we
the join’r ’rhey assume happens—is that

s in the case of arthritis, even
gave off paracrine

- when it's “bone-on-bone,”
signals fo decrease

there is cartilage left behind

inflammation, that s still doing what we
which slowed down call paracrine signaling. The
damage to the paracrine signaling is a juice

cartilage.” that damaged cells give

off to communicate with

10



ofher cells, telling them to replace the damaged ones. Here's
how that's supposed to happen. Inside your joint, you've got stem
cells and cartilage, and as you're wearing your joint down, you're
kiling chondrocytes, which are the cartilage cells. When these
cells become damaged and they die, they give off paracrine
juice to signal a stem cell sitting right next to them to turn into a
cartilage cell. Over time, from repeated damage to the cartilage,
you basically run out of cartilage stem cells, causing the carfilage
to wear down so much that eventually you get down to bone-on-
bone. This causes pain. This is a signal to get off your feet, because
your damaged joints are no longer working.

In this animal study, however, the researchers showed something
else, something we never suspected. We already knew that
when we put stem cells inside the joint, regardless if the cells are
derived from bone marrow or fat, they can turn into cartilage,
widening the joint space so the pain caused by bone-on-bone
can go away. But what the researchers found was that when
stem cells were injected into the joint, the stem cells themselves
gave off paracrine signals fo decrease inflammation, which
slowed down damage to the carfilage. This was a pretty amazing
discovery. Injecting stem cells into the joint created protection
and stimulated the chondrocytes—the cartilage cells—to grow
and improve the matrix, which is the underlying structure of the
cartilage itself. We had been presuming that the stem cells simply
replaced the damaged cartilage cells, but they do more than
that: stem cells stimulate healing inside the joint, and they are
protective against further cell death. Stem cells heal the joint.
Again, this was an animal study, but it gives us good insight as to

11



what is likely happening.

Another study published in 2017 followed seven patients for seven
years after they had had stem cell injections into the knee joint.
The researchers found that patients had substantial improvement
of their symptoms fairly rapidly, over roughly three to six months.
They contfinued to have the same improvement over the entire
seven-year period.

At this point, we don't really
know how long stem cell
tfreatments will last. In our
clinical practice, we've treated
patients a second fime after
six months, a year, two years,
but all those cases were
people who had substantial
improvement in pain. They
weren't coming back in
because their symptoms were
coming back—they came

Dr. Colin E. Bailey

back in because they wanted
to have even more improvement. In short, they were so surprised
at how good theirimprovement was that they came back for
more.

| did stem cell injections to the knee on a friend of mine, Dr. Colin
E. Bailey. Here's his story.

“I shattered my knee in a motorcycle accident in 1998. 1 was a
triathlete back then and was told that I'd to never run again.

12



Over the years, | began fo run ...in healthcare,

infermittently. This was always we're managing
associated with swelling and chronic illnesses,
pain which became worse over whereas stem
the years. Two months after the cell thera py
stem cell injection | ran 6 miles regenero’res our
of hills. Not the smartest thing bodies back to

to do, however, the only part of
my body that did not hurt after
was the knee that received stem

where they were
before.”

cells. | had no swelling either.
My knee is not perfect but it is at least 80% better and continues to
improve.” - Dr. Colin E. Bailey

This is pretty remarkable. We get used to having symptoms and
we think that's just our baseline or that we're “getting old,” but in
reality, this is what we deal with when we're talking regenerative
medicine. Typically in healthcare, we're managing disease

and managing chronic illnesses, whereas stem cell therapy
regenerates our bodies back to where they were before.

13






SECTION 2

THE TELLING TRUTH: MRI

When stem cells were first infroduced as a freatment for arthritis,
we initially saw that the patient’s pain improved. However, critics
of the procedure criticized the mechanism. The assumption was
that stem cells decrease inflammation and probably build some
cartilage. So the first questions are: *“What is actually happening?
Is there just an anti-inflammatory response, or are the stem cells
actually fixing and regenerating the knee?”

As early as 2008, in a study published in Pain Physician Journal,
researchers conducted a study evaluating the effect of stem
cells on knee cartilage. (Note that this study was done before
we understood the implication of fat-derived stem cells, namely
that fat-derived stem cells yield about 500 times more stem cells
than that what can be harvested from bone marrow.) In the
study, researchers found that three months after injecting stem
cells into the knee joint, MRIs showed that the cartilage—which
is the lubricating pad of the knee joint—had increased by about
25%. This is quite remarkable.

Up until this time, nothing

short of knee replacement “...steroids or
surgery increased joint hyaluronic acid...
space by that much. There reduce pain, but only
are other treatments that last a short amount
are commonly used fo of time and are not

lubricate the joint or to

regenerative.”
decrease inflammation, such

15



as steroids or hyaluronic acid. These do reduce pain, but these
tfreatments only last a short amount of fime and are absolutely not
regenerative. In fact, by decreasing inflammation, steroids may
also wear the joints out faster, and the lubrication effects of the
hyaluronic acid do not give any added benefits.

What about people with *bone-on-bone” arthritic paing A study
published in 2016 evaluated the effect of stem cells injected info
the knee of a 47-year-old female

with severe single-knee arthritis.
“After stem Hers was a case of bone-on-
cells had been bone: her knee showed a big

injected...the MRI szeefl WHZSE:?Z g(c))nceor’riloge
verl
showed that op

. and an absolute absence of
cor’rlloge had cartilage on another part. After

grown where there stem cells had been injected...
previously was the MRI showed that cartilage
none..."” had grown where there

previously was none, where

it had been completely worn
away. The takeaway here? There's no evidence that the severity
of the arthritis will predict success or lack of success—numerous
studies have shown that almost all people respond substantially to
stem cell therapy.

As we move forward and add more techniques to our freatments,
change the techniques we're using, and include additional
growth factors, the success rates are getting higher and higher.

A case report published in 2017 evaluated a young man who

had a condition called osteochondritis dissecans, which is an

16



inflammation of the joints. In his case, it was his knee. (The defect
in his knee was quite large—about the size of a postage stamp.)
This individual had undergone seven operations to try to repair
his damaged knee. He continued to have pain for several years,
and after several operations, his doctors declared that he was
a complete surgical failure and

decided to use stem cells to treat

him instead. They did a single “...numerous
injection of stem cells. The MRI studies have
showed that cartilage then grew shown that almost
in this area of his knee where all people respond
he had had the osteochondritis substantially
dissecans cartilage defect. His to stem cell
doctors repeated the stem cell Theropy.”
tfreatment six months later to get

additional benefits. Basically,
this was a case where the individual had had seven failed
surgeries and then went on o be cured with just two stem cell
tfreatments. That is a dramatic difference, especially compared
to (unsuccessfully) operating, with all of the morbidity risks and
downtime that surgery entails.

We've discussed that MRIs show that patients regrow their
carfilage and that the regrowth starts as early as two or three
months after treatment, with studies following people for as

long as six months. We also know that people have improved
symptoms, typically for several years after having received
injections, and that they continue to improve for the first six months
to a year. We also know that this improvement stays pretty steady
for along period of time.

17



A study published in 2015 looked at a two-year follow-up study

of stem cells tfreatments in the knees. This study involved 24
patients. They each had one knee treated with stem cells, and
they had pre-procedure MRIs and two-year follow-up MRIs. This
study confirmed that the changes in the knee—the improvement
of the joint space and the improvement of the thickness of the
cartilage—persisted for two years. Again, that's quite remarkable
when compared to any of the currently available procedures.
Keep in mind that a knee replacement has a time window—
eventually, it will fail. And the current available non-stem-cell
injections are only basically putting Band-Aids on the problem.

In the case of stem cells, though, it's been shown that for at least
two years following the procedure, there is definite cartilage
growth and maintenance, and then based on clinical studies, we
also know that the improvement lasts for at least 5 to 7 years. It
may last even longer—this is yet to be known.

Another common question is whether or not we should be treating
people with the most severe forms of arthritis. That is to say, maybe
the patients who decide to undergo stem cell freatment are not
quite as badly off and they would consider stem cell freatments,
whereas patients with more severe degeneration may not benefit
from stem cell treatments. As | mentioned before, however, there
was a study with about 1,100 people who were all candidates for
total knee replacements. Let’s look at the people with the most
severe arthritis.

A paper was published in 2016 titled “"Adipose Mesenchymal
Stromal Cell Based Therapy for Severe Osteoarthritis of the Knee: A
Phase 1 Dose Escalation Trial.” In this study, the researchers studied
people with the most severe arthritis as defined by a scale called

18



the Kellgren & Lawrence scale. In Fat is much

this study, 80% of the patients were richer in stem
grade 4, which is the most severe cells than bone
arthritis. On a grade 4 patient’s MArrow is, so
X-ray, it looks like the upper bone is you get a much
impacted into the bone below. This higher yield

causes severe pain. The patients
in this study were tfreated with
fat-derived stem cells. Fat is much

from fat.”

richer in stem cells than bone marrow is, so you get a much higher
yield from fat. In this case, researchers used varying amounts of
stem cells, injecting between 2 to 50 million cells into the joint.

When reviewing the results from using bone marrow-derived stem
cells, there was a correlation between how many stem cells were
used and how much benefit the patients saw. When fat-derived
cells were used, however, the patients—regardless of whether
they received low, medium, or high amounts of cells—all got
about the same benefit: at
about one week, their pain
was substantially better

“...at about one

(specifically, about 50% week, their pain
better), and they continued was substa niiqlly
to improve for the duration better (specifically,
of the s’rugly. Aggln, these about 50% beﬂer),
were patients with severe .
osteoarthritis, which is the and they continved
worst of the worst. They still o im prove... "

had substantial improvement
in pain.

19






SECTION 3

PRP, HANDS
AND OTHER JOINTS

Another freatment that's been considered for knee pain has been
platelet rich plasma or PRP, which has been shown to be helpful in
orthopedic medicine as a healing mechanism. Platelets are the
cells in your blood that promote healing when you're wounded. If
you cut yourself, for example, the platelets are activated. They spit
out all kinds of growth factors that allow the blood to coagulate;
after that, they call for specialized cells fo come in and repair

the tissue, contract the edges of the wound, and grow new skin
that will create a scar. The scar might look unsightly because your
body may have reacted very fast and somewhat randomly, but
then again, sometimes the healing process goes more smoothly
and the scar looks acceptable. This is because the collagen was
laid down and the wound was tightened in a very speedy manner
to protect you from bleeding and infection.

Knowing how effective platelets are for healing led us to start
using platelets to facilitate wound care. Let’s say somebody has
a surgical scar or surgical incision. If we put additional platelets
in the wound when we close it, we actually get a better wound.
If someone has a tendon injury, you can inject platelets into the
tendon, and it will typically heal.

E L] Py E Video Module 3:
e To learn more, follow this link:
. https://www.youtube.com/watch2v=h0dMWMOJVs&index-
- ﬁ

E =3&list=PL3OFUWX2dtY7FFaUybvéSOjgBot1-laHT
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| had personal experience with this. | injured my right rotator cuff
(the subscapularis tendon) about 10 years ago. It kept hurting. |
initially injured it when | was playing with my kids in the pool and
I was throwing them up in the air. After that, every time | put my
arm through a similar action, | would have some discomfort. |
had a few steroid injections; they would settle down my arm for
a year or so. A MRI scan showed that the subscapularis tendon
was about 90% torn. I'd do exercises to fry improve it, but it was a
really chronic injury, and it was hard for me to do things such as
liposuction and other tasks at work.

| wound up being scheduled to have open-shoulder surgery
because the surgery was going to be sufficiently complicated
that the doctors weren't going to be able to do surgery through
a laparoscope. | was a little bit concerned about this because
they were going to have to cut my biceps tendon and I'd have
big scar on my arm, so | started searching alternatives. Platelet
rich plasma was just starting to be used in 2009, although it hadn't
yet been explored as a way of treating athletes who had tendon
injuries. | bought a platelet rich plasma-separating machine and
had my ultrasound tech learn how do shoulder ultrasounds. Then
| collected my own platelets and asked a friend of mine, Dr. Jim
Kehoe, DO, to inject the platelets under ultrasound guidance. He
injected them right into the tfendon—you could see the platelets
going info the tendon.

I had a pretty rapid improvement of symptoms, and my arm
strength goft a little bit better. | repeated the PRP treatment two
months later even though it seemed fo be pretty much healed—
that's the protocol | had read about in the studies, that people
were having treatments done twice. | can tell you this: | did the

22



treatments in 2011, and my shoulder has been normal ever since.
Completely normal, whereas before, | had experienced significant
physical limitations.

| later ran into one of the orthopedic doctors who were originally
supposed to do my shoulder surgery. (He was a shoulder expert.)
| told him what had happened. | was pretty excited—I thought
he'd want to jump on board and start doing this procedure
himself. | was surprised that he had a very negative response to
it. He said that it probably wouldn't last, probably wouldn't work
very well, and probably wouldn't work for everybody. This is a
typical pattern | see when we discover new things: for every new
discovery in healthcare, there are a thousand self-appointed
guardians of the past. People have a tendency and a rather
natural motivation to maintain the status quo.

At any rate, some doctors did research on adding platelet rich
plasma to stem cells to see if it would maybe benefit overall
arthritis recovery. Studies were initially done that just evaluated
adding platelet rich plasma to stem cells. Researchers were
seeing good results, but they weren’t comparing those results fo
not using platelet rich plasma—basically, they would combine the
stem cell and PRP injections and got results that were befter than
they had expected. These were preliminary studies.

In a study in the Journal of Pain Research done Australia in 2015,
researchers evaluated the use of stem cells along with PRP. They
gave several patients a questionnaire regarding their ability

to walk (in ferms of pain and discomfort they experienced)

and treated the patients with a combination of stem cells and
PRP. What they found was that the patients saw remarkable

23



improvement in their symptoms. We talked earlier about the study
done with over 1,100 patients that showed that about 90% of the
patients saw an improvement of more than 50%. In this Australian
study—where the researchers utilized platelets along with stem
cells—all patients had substantial improvements, seeing an
almost 100% improvement with this combination. This was quite
remarkable.

A study published in 2014 compared using fat-derived stem

cells with platelet rich plasma versus using fat-derived stem cells
without platelet rich plasma. The researchers specifically found
that using PRP led to increased cell proliferation compared to
using stem cells alone. That is, the

stem cells became more active or
“...stem cells more energized in the presence
became more of PRP. They also saw there was
active or more more positive development in
energized in the favor of growing cartilage versus
presence of PRP."” growing bone. Arthritis might
already be causing a bone-on-

bone environment—obviously, it's
better for patients to grow more cartilage, not more bone. Adding
PRP to stem cells led to more proliferation of cartfilage and a very
beneficial improvement. This seems to be why we see much better
results when we combine PRP with stem cells.

Another traditional treatment for arthritis is hyaluronic acid.
Hyaluronic acid is a naturally occurring sugar in our body that
acts as a lubricant for the building structures of different fissues.
An initial question would be: “Do stem cells work any better than
hyaluronic acid2” We already know the answer—hyaluronic

24



acid doesn't do much—but “People experience

here's a study comparing some degree of
the two treatments. In 2016, improvement of
researchers evaluated the their symptoms and
joint space after treating may pUT off hoving

patients with stem cells
and treating patients with
hyaluronic acid. They
used X-rays and physical

knee surgery, but
hyaluronic acid
injections do not

examinations of patients’ preven’r eventual

symptoms. The resultsg After surgery.
stem cell tfreatment, the X-rays

showed an improvement of
the joint space, but with hyaluronic acid, there was no difference.

For years, doctors have been injecting hyaluronic acid solutions
(it's a thick liquid) info the knee to relieve knee pain. Typically,

this is done about three times, a month or two apart. People
experience some degree of improvement of their symptoms and
may put off having knee surgery, but hyaluronic acid injections do
not prevent eventual surgery. Scientists started evaluating whether
or not adding hyaluronic acid to stem cells with or without PRP
would improve outcomes.

A study published in 2016 evaluated adding hyaluronic acid to
stem cells and how it behaved inside of the joint. Researchers
found that adding hyaluronic acid fo the stem cells causes
stem cells to adhere better to the desired tissues. In the case of
PRP, we note increased proliferation of stem cells; in the case of
adding hyaluronic acid, we see that the stem cells are going to
be directed fo the tissues that we desire instead of just floating
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around in the joint. So to see what would happen if both were
used (with hyaluronic acid stimulating the stem cells to stfick to
the proper surfaces and platelet rich plasma increasing cell
proliferation), a study was done in 2016 to evaluate the clinical
response to the combination of fat-derived stem cells, PRP, and
hyaluronic acid. In this study, researchers gave patients this
combination of injections and followed them for several months.
They found remarkable improvements in pain starting as soon
as just a couple weeks after tfreatment; these improvements
continued over the course of the study. Combining PRP, hyaluronic
acid, and adipose-derived stem cells showed continuous
improvement and is steering us to better, more consistent results.

Another study—this one published in 2017—evaluated the
outcomes of using hyaluronic acid in combination with stem cells.
Researchers followed patients by tracking both their symptoms
and their progress via MRIs. They found that at the seven-year
follow-up, patients continued to have improvement of symptoms
and improved MRIs. When researchers looked inside the knee
with an arthroscope, they saw development of new cartilage.
This answered a lingering question. We had seen improvements
in MRI scans and X-rays, but were

we seeing actual new cartilage
“When researchers or just some other kind of tissue?

looked inside The results of this study proved
the knee with an that what we were seeing was
or’rhroscope ’rhey definitely cartilage formation—the

knees looked like normal knees. It's
pretty remarkable that we have
seven-year evidence showing
restoration and maintenance

saw development
of new cartilage.”
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of normal cartilage affer having injecting fat-derived stem cells
combined with other growth factors.

Most of the studies done in conjunction with stem cells have
focused on the knee. That's because it's very easy fo do studies
on the knee—there are well-established guidelines for rating pain
and differentiating the amount of arthritis by using X-rays. There's

also a correlation between

X-ray and MRI findings and

physical examination findings, “Iong—’rerm studies
plus arthritic knee painis a show that hip,
very common problem in shoulder, and ankle
the United States (compared arthritis respond to
to other places in the body stem cells in the
where people experience same way knee
arthritic pain). But arthritis arthritis does.”
does occur everywhere. Other

papers have looked at using
stem cells in the hips, ankles, and shoulders, and they've found

similar results: long-term studies show that hip, shoulder, and ankle
arthritis respond to stem cells in the same way knee arthritis does.

We've treated multiple joints. My mother had her thumb MCP
joint injected (that's the joint between your thumb and your
hand). She had arthritis and was wearing a splint—it was really
causing her some difficulties. We did two injections right into
that joint, and now she’s out of the splint. She still has a little

bit of discomfort at times, but it's about 90% improved. This is
remarkable because at that time, standard treatments would
have been just living with it and wearing a splint so that she
couldn't move her thumb or putting in a artificial joint, and she's
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not interested having surgery at her age.

Stem cell for joint arthritis is really an emerging freatment. As of
right now, insurance companies don't cover it...even though
we're spending about $11 billion a year nationally on total joint
replacement. It's estimated that the cost to the healthcare system
for somebody with arthritis without joint replacement is about
$20,000 to $30,000 because of chronically prescribing various
medications for patients and administering different injections.

“Stem cell for joint
arthritis is really an
emerging tfreatment.
As of right now,
insurance companies
don’t coverit...
even though we're
spending about
$11 billion a year
nationally on total
joint replacement.”

Studies have shown that

the cost-effectiveness of
replacing ajoint is realistic—if
ajointis replaced, the cost
goes up to about $70,000 per
individual, and the new joint
is good for probably about

10 years, maybe longer.

Even with the current

high cost of arthritis care,
insurance won't pay for stem
cell freatments yet, mostly
because the procedure

is foo new. It usually takes
insurance companies 20

to 30 years to adopt paying for something that represents a
major paradigm shift. Other interests such as medical device
manufacturers, hospital operating rooms and surgeons who
specialize in joint surgery want to preserve the status quo.

Another issue for insurance companies would be to analyze



whether or not many “...the cost of stem
more people would cell treatment is a
seek freatment if the fraction of the current

. imole. ‘
insurers Foveredosmpg po’rlen’r care cost...”
nonsurgical treatment. Right

now, they are paying around
$70,000 for joint replacements and about $30,000 for lifelong
patient maintenance with medications and injections. In reality,

the cost of stem cell freatment is a fraction of the current patient
care cost, and we know from studies that have been done on
stem cell freatments that last at least seven years. If we compare
stem cell freatments to joint replacements or just maintenance
with prescriptions and injections, it is an absolute home-run to
treat people with stem cells. Right now, however, you have to pay
for it yourself, but you save a lot of disability, discomfort, injections,
surgery, and downtime. Nothing favors using the current non-
stem-cell medical therapies other than “This is what we've always
done.”

There are no safety concerns
involved with stem cell treatments, “There are no

and there are no known adverse sclfeiy concerns

events (other than very minor . | ith
things, such as irritation or involved wi

perhaps an infection at the stem cell
injection site). Neither | nor my treatments, and
staff have ever seen or heard of there are no
any complications in conjunction
with stem cell freatments—nor

known adverse

”
have | seen any reported—but events.
they could occur. In addition,
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there might be some soreness after receiving the treatment, but
you can have this procedure done and go back to your normall
activities right away.
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SECTION 4

TODAY'S STEM CELLS

The stem cells we are using today are called “human adipose
derived stem cells,” meaning we're getting the stem cells from
your own fat. Much of the original stem cell research revolved
around using cells from bone marrow because these were
available and we knew how fo use them. When it was discovered
that fat is a much richer source of stem cells—(about 500 times
more stem cells per teaspoon than bone marrow)—and that
fat-derived stem cells work just as well (if not better) the practice
of using the latter became obsolete. It's still being done simply
because there are FDA-approved kits for using bone marrow-
derived stem cells, but they don't work nearly as well. In fact, we
don't use stem cells derived from bone marrow at all.

Some people might not have enough fat to use for deriving stem
cells. Another option is using what's called “human umbilical-
derived stem cells.” This is something we don't do very much for
the knees because we don't need a lot of fat to supply the stem
cells we need to treat knees, and people with arthritis typically
have available fat to use. But there are rare cases of some people
not having enough fat. When this happens, we get pooled
umbilical stem cells from a blood bank to use. (There are also
embryonic stem cells and other sources of stem cells that we're
not going to cover here.)

E. E Video Module 2:

To learn more, follow this link:
https://www.youtube.com/watch?2v=1LfDRKPEYgM&index-
=2&list=PL3OFUWX2dtY7FFaUybvéSOjgBot1-laHT
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There is also something called “expanded stem cells.” This is where
you take a small amount of stem cells from somewhere in your
body (such as your bone marrow) and then have them grown
and multiplied in a lab. Once there are enough of them, the lab
sends the stem cells back to your physician, and you have them
injected. Right now, this procedure is in a state of regulatory
clarification. There are, however, multiple drug manufacturers
looking fo capitalize on this huge potential market, and we'll see
something along these lines in the future. The scenario may look
a bit like this: your doctor numbs a patch of skin, takes a little skin
biopsy, and sends it to a lab. The lab separates the substrates out
of the stem cells and expands them by growing them, then sends
back a vial of your own stem cells, at which point they're injected
info your joint. We aren’t there yet, but it will happen.

Allure’s Stem Cell Treatment

Currently, a physician will evaluate you by doing a limited physical
exam and looking at your X-rays or MRI reports to determine

if you're a candidate for treatment. Most patients we treat in

our practice have already had a relationship with a doctor, so
they've already had an evaluation of their problem joint. If there's
some significant deformity—perhaps the knee is substantially
bent, for example—you can expect that the stem cells won't last
very long, but it is still reasonable to consider tfreatment. In most
cases, the knee is a little bit swollen and painful, the X-ray shows
degeneration, and the MRI shows some lack of cartilage.

The process involves first numbing your skin with a technique
called "tumescent anesthesia.” We take lidocaine (a numbing
agent) and epinephrine (which causes the blood vessels to shrink)
and bicarbonate (which minimizes the solution sting) and inject
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this underneath your skin. It's not completely painless, but it's
pretty close to painless. That takes about 10 minutes. The selected
site may include your waist or your back or anywhere you want
to get rid of fat. (Stem cells are equally abundant in all fatf, so we
find a place where you have fat that you want to get rid of.) This
is not the exact same as doing liposuction (FIGURE 3) —we're
not contouring your body, we're just finding an area where we
can harvest some cells. Still, we use a similar technique. After the
numbing sets in, a little hole of about a millimeter (about 1/16 of
aninch) is made in your skin, and a cannula (a long tube, much
thinner than a pencil and with holes at the end) is atfached fo a
syringe. The syringe is drawn back, creating negative pressure. A
slow, back-and-forth movement separates out the fat cells.

FIGURE 3 The first technique for
obtaining adipose-
derived stem cells
remains the most

common, so we will

) ? talk about that first;
__ N\ then, we'll talk about
V| .
something we are
. 4 doing now that's more

modern and gives a

“Stem cells obtained from better yield.
fat with minor liposuction.”

The traditional method for deriving stem cells from fat has been to
add an enzyme called collagenase to the fat. Collagenase is an
enzyme that breaks up collagen, which is the connective tissue
or the building block that holds the fat in place. When you look at
fat (if you've ever seen it when you've cut yourself deeply), there
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are little pearls of fat. That's not fat cells that you're seeing—that’s
just little pearls of fat (FIGURE 4). Inside the pearls are lobules of
fat, which are collections of fat cells. Inside those are fat cells you
really can't see with your naked eye.

FIGURE 4

Stem cells are very tiny—they're about 10 um. Fat cells are about
100 um. The nature of size-tfo-weight ratios generally means that
even if fwo cells have the same material inside, something that
has a smaller surface area is heavier. That's because the cell
wallis heavier than the stuff that's inside of it. So the stem cells at
10 um are heavier than the fat cells even though the latter are
10 times as big. The collagenase breaks up all these tissues, but
the cell wall stays intact. Then, because it's heavier, it is spunin a
centrifuge, causing the stem cells to fall fo the bottom (FIGURE 5:
Page 35)

We take those stem cells and go through a process to wash

the collagenase out. (Collagenase in and of itself would be
damaging to the cartilage, so we have to remove all of it.)
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FIGURE 5
Typically, although two passes

- generally get all of the collagenase
out, three passes are done—it's
B standard to do three passes to make
= 100% sure the collagenase is all gone.
— The stem cells are then transferred
- Fat to another syringe, and a little bit of
P B saline is added. This is injected info the
E joint along with PRP or platelet rich
3 plasma, with or without hyaluronic
3 acid.
B Recently, I've been giving thought
Saline tfo ways to extract more stem cells. A
o Stem cells friend of mine in Memphis, Gregory

Laurence, MD, bought a different
Once stem cells have system than mine. Mine is from a
dropped to the bottom, Korean company that has brought a
lot of stem cell research to the forefront.
He bought a machine from a different
company, and he was gefting about twice as many stem cells per
cc than I was. This is quite interesting. If | am under the impression
that getting the stem cells out becomes easier as the collagenase
breaks up the collagen, why is he getting more than | am@ |
thought about this as | was doing fat transfer procedures to the
face, and then | read about technique called “nano fat.” Itis a
device that is used to mechanically shear the collagenase, and
it allows fat to be injected through a syringe more easily. | was
infrigued.

they are collected.

| began working with the nano fat kit—I started taking the fat
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that was left over from the facial fransfers and running it back and
forth in the kit, using a high amount of friction to break up all of

the fat cells. We looked under the scope, and we saw that all of
the fat cells were damaged but that the stem cells were intact. |
looked at the research. There were a couple of studies proving the
same thing: if you run the fat back and forth through a stopcock or
something that provides friction, you'll break up all of the fat cells,
but the stem cells stay intact.

In these studies, doctors were injecting the broken-up fat cells along
with stem cells into the face fo create a stem cell facelift. I've done
that myself, and it works fantastically well for patients. But what if
we were to spin that same fat in a centrifuge? We did some tests
with our fat: we spun it, and then we collected...about five times as
many stem cells as we did with the traditional methods. | asked Dr.
Laurence to do the same thing. He has a machine that’s different
than mine—my cell counter counts cells, whereas his cell counter
uses flow cytometry technology and fells him whether or not the
cells are viable (alive). We've collected 50 cc from a patient’s flank
and 50 cc from the same patient’s other flank. On one side, we
used the traditional method of collagenase, and on the other side,
we used mechanical disruption. On the side that we did with the
collagenase, we got about 100 million stem cells. On the side that
we did with the mechanical disruption, we had 800 million stem
cells. That's eight times as much as what the traditional method
yields.

To verify our initial results, we did a second trial using collagenase
and separated out the fat from the stem cells. From that, we

got about 100 million stem cells. Then we put fat through the
mechanical system. Again, we got hundreds of millions of stem

36



1 L]
cells. The bottom line is that We don’f need

using collagenase was not to get as much fat
the best way to get more from the patient,
stem cells. Through a third- the procedure is
party laboratory system, much faster, and this
we were able to verify that method will bring the
the stem cells are the exact cost of the treatments

same ones we've been

down substantially.”
getting with traditional

method—there are just many

more of them. | think this can be a big breakthrough, because
this technique makes deriving stem cells much easier. We don't
need to get as much fat from the patient, the procedure is much
faster, and this method will bring the cost of the treatments down
substantially. The steps involved with using collagenase and the
kits are very, very expensive.

Going forward, we will continue to adapt this process. The exact
number of stem cells needed is not clear, but it doesn't look like
it needs to be more than 2 to 50 million stem cells. How much faft
we need to obtain has changed, too—we used to take 50 cc,
but now we are requiring less and less because we can get more
out of each harvesting and the procedure is getting easier and
easier to do.

After the injection (FIGURE é: PAGE 39), you can resume your
normal activities. There is no evidence or suspicion that you should
take it easy or rest. It seems that the growth is going to occur in

an active environment and may even benefit from an active
environment, so you can go on with your normal activities. There
may be some swelling afterwards where you had the fat removed
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“After the orin the areas that were injected, but
it's generally not significant. Maybe
patients take a Tylenol, but typically
they don't take any medications, and
only a simple bandage is applied.

injection, you
can resume
your normal
activities.”
Most people see improvements
right away—maybe immediately,
maybe within about a week or so. That fades after a few weeks

because the original effect was anti-inflammatory. (The stem
cells themselves are very anti-inflammatory.) The next step is an
improvement of symptoms, an improvement that is durable. This
occurs in as little as a month and continues to improve over about
a fwo-month period.
" . As far as we know from
...one day we will no clinical studies and from
Ionger o] ) doing joint following patients, this
rep|qcemenfs, improvement can last af
because stem cells least 5 to 7 years, maybe
even longer.
are much safer and

more effective.” | suspect that one day

we will no longer be
doing joint replacements
(or that we'll only be doing them in severe refractory cases),
because stem cells are much safer and more effective. They

will save the country billions of dollars over the surgeries we are
doing now. It will also save people from having to miss work. Most
importantly, it will save the quality of life for many pafients. Most
people put off doing a knee replacement until they absolutely
have to, but they've been suffering up to that point, and that
suffering is totally unnecessary.
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FIGURE 6

Stem cells are injected
easily, right into the joint.

Thank you! | hope you enjoyed reading this.

Dr. Charles Mok
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The understanding of stem cell therapy has taken us on a fascinating
journey at Allure Medical.

We've made a commitment to our patients to discover cutting edge
tfreatments that are changing lives.

Stem cells that are lying dormant in the body can be awakened

by stimulating the growth of new cartilage. They are separated from
fat that comes from different parts of the body and transplanted into
damaged fissue.

This promotes healing at a rapid pace, and drastically reduces
the chance of needing more invasive procedures such as
knee replacement surgery.

Stem cells for joint arthritis is an emerging treatment.
As of right now, insurance companies don’t cover it...
even though we're spending about $11 billion a year

nationally on total joint replacement. The cost of stem
cell freatment is a fraction of patient care for more
invasive procedures, with less downtime.

In This Booklet, We Cover:

* The success rate of stem cell therapy for arthritis

* Seeing real results and cartilage growth in an MR

e Using platelet rich plasma to improve joint pain

* What our practice offers as treatment options

» Cost of stem cell tfreatment compared to expensive surgeries
e Safety concerns with stem cells

e Umbilical stem cells vs. embryonic stem cells

i |_-,||II|| Scan the QR code or visit the link below to schedule
ull - a free consultation. Questions? Call 866-799-6726.

alluremedical.as.me/stemcellconsultation

_EII" il ]





